We have studied by incoherent quasielastic neutron scattering the molecular dynamics of the ferroelectric copolymers of vinylidene fluoride and trifluoroethylene with two di8'erent molar ratios.
I. INTRODUCTION The possibility of obtaining ferroelectricity in high molar mass materials has attracted much interest in the past years. ' In particular, a Geld of growing development is the combination of ferroelectric properties with the ductile mechanical properties of these light polymeric materials. Copolymers based on vinylidenefluoride (-CH2-CFz-) randomly copolymerized with tri6uoroethylene (-CHF-CF2-) render a semicrystalline system in which the crystalline portion of it exhibits ferroelectricity. The microstructure of these copolymers consists of stacks of lamellar crystals separated by amorphous regions. The crystalline part sufFers a phase transition of the orderdisorder type below the melting temperature provided the vinylidene fluoride (VFz) molar fraction lies below 82%%uo. ' The ferroelectric crystalline phase is characterized by a pseudohexagonal structure (orthorhombic group mm2) with parallel chains in all-trans planar conformation. Upon heating the copolymers exhibit a Curie temperature T& at which the ferroelectric crystals show a reversible solid-state structural transformation to a disordered centrosymmetric phase (hexagonal group 6/mmm). This transition has been found to involve intramolecular changes of the orientation of the dipole moments associated to the CF2 groups, which become orientally disordered around the chain axis in the high-temperature phase, and is accompanied by large enthalpy changes of about 30 J/g. and 80/20 (% molar VFz/F3E) composition. In Table I we summarize the characteristic temperatures for both copolymer compositions: Tg is the glass transition temperature, T& the Curie transition temperature, and T the melting temperature. The copolymer 60/40 displays an 87-K interval between T& and T, where the paraelectric phase is observed, whereas for the 80/20 copolymer Tc and T are close to each other ( 5T = 10 K). These temperatures depend on thermal treatment. Therefore, the values given in Table I are average values, which may vary depending on sample preparation as shown in Fig. 1 . S;", (Q, co=0) is a good measure for the elastic scattering.
The measured incoherent elastic neutron-scattering functions for both copolymers as a function of temperature during a heating and cooling cycle are shown in Fig ' As we have Fig. 7 for the tem- -0.6 -0 ' The L variation with the temperature suggests that, whereas at low temperature the boundaries are given by the chain itself when the temperature increases the chain motion is limited by the neighboring chains and the L behavior parallels that of the lattice spacing. ' Figure 11( where it is assumed that the jump length can be different in the three directions in the space. In Fig. 10 we have as that we have obtained and seems to indicate that this is the main contribution to the activation energy, the packing energy having only a small effect.
The behavior of the HWHM for the copolymer 80/20 is illustrated in Fig. 10 Below T& some protons remain in motion.
The observed EISF could then be described by the junc- 
